Introduction
The return of immigrants back to their home countries-so called return migrationhas been significant in many immigration contexts. For instance, while about 800,000 migrants entered Germany on average annually between 1962 and 2005, more than 560,000 left (German Federal Statistics Office); Jasso and Rosenzweig (1982) report that of the 1971 cohort of immigrants in the U.S., the fraction that returned by 1979 could be as high as fifty percent; Aydemir and Robinson (2008) calculate an out-migration rate of 35 percent by 20 years of residence for working-age male immigrants in Canada.
Immigrants' return migration behavior, along with their saving decisions in the host country, has important implications for their home countries. McCormick and Wahba (2001) and Demurger and Xu (2011) find that the probability of entrepreneurship among return migrants in Egypt and China, respectively, increases in their accumulated savings in the host destinations. Sinning (2011) report, for immigrants in Germany, that return intentions have a positive effect on financial transfers to home country. Return migrants could benefit their home countries also through the transfer of human capital they acquire in the host country. In fact, Dos Santos and Postel-Vinay (2003) show that return migration can contribute to the source country economy through knowledge diffusion, and http://www.izajom.com/content/2/1/8 Mayr and Peri (2009) find that return migration could turn brain drain into brain gain in the context of intra-European migration. Non-economic benefits of return migration have also been reported in the literature; for instance, Batista and Vicente (2011) find that migrants who return from countries with good governance improve governance in their home countries. Finally, return migration behavior has important implications for the host country as well. For instance, Kırdar (2012) finds that immigrants' net contributions to the German social security system are substantially influenced by their return migration behavior. This paper examines how purchasing power parity (ppp) and relative wages between the host and source countries influence immigrants' optimal migration duration in the host country. While some immigrants originate from poor countries, other immigrants come from countries with relatively similar characteristics to those of the host country. For instance, are intra-European immigrants from high wage and low ppp countries or immigrants from developing countries with low wage and high ppp more likely to stay longer? Moreover, while some developing source countries maintain long periods of economic growth, others are hit by occasional economic crisis, which sometimes result in substantial changes in ppp and wage ratio between the host and source countries. For instance, ppp between Germany and Turkey increased by 35 percent in the aftermath of the 1994 financial crisis in Turkey.
Using a model of joint consumption and migration duration decisions, I first examine the impact of ppp and relative wages on the optimal migration duration decision of immigrants. Then, in the empirical part of the paper, I test the implications of the theoretical model using a rich longitudinal data set on immigrants from four source countries (Greece, Italy, Spain, and Turkey) in Germany. The empirical context is appropriate for testing the hypotheses derived from this theoretical model because the empirical literature has provided ample evidence on the savings accumulation motivation for immigrants originating from these Mediterranean countries in Germany. Paine (1974) and Kumcu (1989) report saving rates in excess of 35 percent for Turkish immigrants in their first few years in Germany.
The theoretical part of the paper shows that the effect of ppp on optimal migration duration is negative unless the elasticity of intertemporal substitution of consumption is well above the empirically-established levels. However, in the case that immigrants do not plan to work after returning to their home countries -which is empirically relevant in certain contexts, the effect of ppp on optimal migration duration is always negative (regardless of the elasticity of intertemporal substitution of consumption).
The major contribution of this paper is empirical. While Yang (2006) and Kırdar (2009) uncover empirical evidence on the effect of ppp on return migration rates, this study provides the first empirical evidence, to the best of my knowledge, on the effect of ppp on the migration duration in the host country. The empirical results reveal that the impact of ppp on optimal migration duration is negative and large; for instance, a 10 percent increase in ppp lowers the migration duration of a 20-year-old arriver by 20 percent. This paper also provides an empirical answer for the first time, in the German context, to an important question posed by Stark et al. (1997) : is it possible that immigrants from poorer source countries stay shorter in the host country? This is, in fact, the case in the German context; immigrants facing Turkish ppp and relative wage values have a shorter predicted migration duration than immigrants facing http://www.izajom.com/content/2/1/8 the ppp and relative wage values of wealthier EU countries in the sample, when all other characteristics of immigrants are the same.
Finally, this study also shows that data on individuals' revisions to intentions can be valuable. Manski (2004) claims that, "Research that measures revisions to expectations and associates them with observed event realizations can be informative 1 ". In fact, using revisions to intended migration duration over time, as well as observed event realizations, this study shows that the realizations of ppp values lead to revisions to intended migration duration. Moreover, this finding as to the effect of ppp on migration duration, using data on intentions, is consistent with the findings of Kırdar (2009) , who investigates the same relationship using actual realizations of return migration 2 .
The next section reviews the related literature. Section 3 describes the theoretical model, and Section 4 explains the data. The estimation method is covered in Section 5, and the empirical results are presented in Section 6. Section 7 concludes.
Relevant literature
Immigration decision is rationalized in income-maximizing models by higher wages in the host countries (Sjastaad 1962, Harris and Todaro 1970) . According to these models, an immigrant would not return to his/her home country unless there is a reversal of wage levels in the host and source countries or unless his/her earning realization at the destination turns out to be much lower than the expected earnings at the destination before arrival 3 . Return migration could be explained as part of optimal life-cycle location decisions: at the time of immigration, migrants realize that after they acquire physical or human capital in the host country, it may be optimal for them to return because the returns to that type of capital are higher in the home country (see, for example, Djajic and Milbourne 1988 , Djajic 1989 , Stark et al. 1997 , Dustmann 2003 . If the home country has lower prices, the savings that immigrants accumulate in the host country have higher purchasing power at home. This is how return migration is motivated in this paper.
In this framework of saving accumulation and return migration, two important determinants of migrants' saving and return choices are purchasing power parity and relative wages between the host and source countries. Stark et al. (1997) examine the theoretical impact of ppp, as well as source and host country wage levels, on optimal migration duration in this framework of joint consumption and migration duration decisions. Using a logarithmic utility function in their analysis, Stark et al. find a negative impact of ppp on migration duration. On the other hand, my model allows for a more general utility function, where there is a parameter governing the willingness to substitute consumption intertemporally. According to what the previous empirical studies have uncovered regarding the elasticity of intertemporal substitution of consumption, my model also implies that the optimal migration duration decreases in ppp, as found by Stark et al. Djajic and Milbourne (1988) also builds a model of joint migration duration and saving decisions; however, in their model, the reason for immigrants' return to their home country is higher marginal utility of consumption in their home country. In other words, they do not account for the higher purchasing power of the savings accumulated in the host country. In this framework, they examine the effect of wage levels in either country on the optimal migration duration and the consumption level in the host country. Purchasing power parity, as well as elasticity of intertemporal substitution of consumption, is http://www.izajom.com/content/2/1/8 part of the analysis of saving decisions of guestworkers in Djajic (1989) ; however, optimal migration duration is not a choice variable in this study.
The previous empirical literature (for example ; Yang 2006 , Kırdar 2009 ) has established certain causal links between the purchasing power of immigrants and their return migration behavior. Unlike this previous literature, which uses data on return migration realizations, this study uses longitudinal information on intended migration durations. This longitudinal information allows the use of fixed-effects estimation methods, which eliminate the unobserved heterogeneity in immigrants' time-invariant characteristics, whereas this is not the case in the other two papers. In addition, the scope of the empirical part of this paper is wider in that it also examines the impact of relative wages on migration duration.
The empirical literature on migration boasts evidence that immigrants in several parts of the world have a savings accumulation motivation. For instance, Yang (2006) shows that return migration of Philippine migrants depends on the exchange rate with the host countries, and Massey and Espinosa (1997) find that return migration of Mexican immigrants in the U.S. responds to prices in Mexico. Therefore, the findings of this paper within a savings accumulation model have applicability to a much wider context.
Model

Basic structure
At the time of arrival to the host country, immigrants choose their optimal migration duration (d) and consumption levels in the host and source countries (c 1 , c 2 ) according to the following problem:
In (3.1), τ denotes the remaining lifetime at the time of arrival to the host country. Immigrants' preferences depend on consumption according to a per-period utility function, u(.). The utility maximization problem of immigrants is subject to a number of constraints. The first one is a lifetime budget constraint, where p denotes the purchasing power parity between the host and home countries, y g the real wage rate in the host country, and y h the real wage rate in the home country. The second and third constraints are boundary conditions for the consumption choice in the host country and migration duration choice, respectively.
In the above problem, purchasing power parity is taken to be greater than one (p > 1) and the real wage rate in the host country is higher than the real wage rate in the home country (y g > y h ). While the former assumption is required to rationalize the return migration decision, the latter condition is the reason why these foreign workers are in the host country. I choose a constant relative-risk aversion utility function,
ln(c) α = 0 http://www.izajom.com/content/2/1/8 because this functional form allows me to examine how the effects of ppp and relative wages on the optimal migration duration and consumption decisions of immigrants vary by the curvature of the utility function (or by immigrants' willingness to substitute consumption intertemporally). The elasticity of intertemporal substitution of consumption is 1/(1 − α).
Solution of the problem
Assuming an interior optimal solution, the decision rule for the optimal migration duration in the host country can be written as follows:
Note that the optimal migration duration, d * , depends on the ratio but not the level of wages 4 .
Comparative statics
Here, I illustrate how the optimal migration duration responds to changes in purchasing power parity and relative wages.
Effect of purchasing power parity on migration duration
The partial derivative of optimal migration duration with respect to ppp is given by
The sign of ∂d * /∂p is analytically ambiguous as the first two terms inside the curly brackets are negative whereas the last two are positive; therefore, I evaluate it numerically for various values of the source country paramaters (p and y h /y g ) and the parameter that governs immigrants' willingness to substitute consumption intertemporally (α). In doing so, I select the values of the wage ratio and ppp such that they reflect the range of these variables for the source countries in the sample. The numerical results reveal that the sign of ∂d * /∂p can be positive only for very high values of willingness to substitute consumption intertemporally. For instance, when the wage ratio and the purchasing power parity are set at 0.5 and 1.5, respectively, the sign of ∂d * /∂p is negative for all values of α below 0.94; and when they are set at 0.25 and 2.5, respectively, the sign of ∂d * /∂p is negative for all values of α below 0.87. Thus, given the values of the elasticity of intertemporal substitution of consumption estimated in the literature, we can claim that the sign of ∂d * /∂p would be negative 5 . Hence, the finding of Stark et al. (1997) that there is a negative relationship between ppp and the optimal migration duration when the utility function has a logarithmic form can be generalized to all CRRA-type utility functions with a curvature parameter that is empirically relevant.
There are two separate effects of an increasing ppp. On one hand, the value of accumulated savings after returning to the home country increases; therefore, immigrants want to spend a larger fraction of their lifetime in their home country (income effect). On the http://www.izajom.com/content/2/1/8 other hand, the returns to staying longer in Germany and accumulating more savings also increase (substitution effect). Immigrants who are more willing to substitute consumption intertemporally (with a higher α) are, by definition, more patient about saving in the host country in order to enjoy its benefits in the form of high consumption after return. Therefore, the increase in the opportunity cost of return resulting from a rise in ppp is higher for them. There is also an indirect effect resulting from the change in consumption behavior. A higher ppp increases the saving rate in the host country. As a result, immigrants accumulate savings faster and the income effect becomes stronger. This indirect effect, which decreases optimal migration duration, is weaker for immigrants who are more willing to substitute consumption intertemporally because these immigrants already save more (due to their higher willingness to substitute consumption intertemporally); therefore, there is less room for an increase in their savings. Therefore, as the numerical analysis indicates, the income effect dominates the substitution effect unless the elasticity of intertemporal substitution of consumption is unrealistically high.
Proposition 1. The impact of purchasing power parity on optimal migration duration is negative (unless the elasticity of intertemporal substitution of consumption is much higher than those that have been estimated in the literature).
Special Case: y h = 0 Next, I investigate how immigrants' optimal migration duration and consumption decisions respond to ppp when they do not intend to work as wage earners after returning to their home country. This restriction allows drawing more general conclusions regarding the impact of ppp on optimal migration duration. However, it is not a restriction made only for tractability; it has empirical relevance as well. Dustmann and Kirchkamp (2002) report, based on a sample of return migrants from Germany in Turkey, that many migrants return home to enjoy retirement at a lower cost of living. When immigrants do not plan to work as wage earners in their home country after return, the partial derivative of the optimal migration duration with respect to ppp is given by
Proposition 2. When immigrants do not plan to work as wage-earners after returning to their home country, optimal migration duration decreases in purchasing power parity (regardless of the elasticity of intertemporal substitution of consumption).
Effect of relative wages on migration duration
The marginal of the optimal migration duration with respect to the wage ratio is as follows:
Proposition 3. As the ratio of home country wage rate to host country wage rate increases, the optimal migration duration decreases 6 . http://www.izajom.com/content/2/1/8
Data
The data set used in this study is the German Socioeconomic Panel (GSOEP). I use the 2000 version of GSOEP, which includes annual surveys from 1984 to 2000. The nice feature of this data set is that it contains an over-sampled group of immigrants from five different source countries: Turkey, ex-Yugoslavia, Greece, Italy and Spain. I do not include the ex-Yugoslavian immigrants in this study due to the split of the original country into numerous new countries during the time frame of this study. Many of these immigrants arrived in Germany in the 1960's and 1970's under the bilateral agreements signed by these source country governments with the German government (guestworker recruitment scheme). The immigrant panel of the GSOEP starts with a representative sample of the stock of immigrants from these source countries in Germany in 1984.
Immigrants' return intentions are examined at each survey year by two separate questions. First, immigrants are asked whether or not they plan to return to their home country, which I use to construct a dummy variable for return intention. This dummy variable takes the value of 1 when the immigrant plans to return, and 0 otherwise. Immigrants who report a return intention are next asked about their intended duration of residence in Germany (in number of years). For immigrants who do not intend to return to their home country, I take the intended duration of residence as equal to the remaining lifetime. I assume that immigrants live until age 80 because this is the maximum value of age observed in the data.
The sample is restricted to households with a male household head who was 18 or older at arrival. This age restriction is made because these immigrants must have made the initial in-migration decision themselves given the interpretation of return migration as part of optimal life-cycle migration decisions in the underlying model that is tested. This restriction reduces the sample to 828 male household heads, of whom 827 provide information on the return intention dummy variable for at least one year. Therefore, the final sample includes 827 male household heads, of which 311 are Turkish, 156 are Greek, 212 are Italian, and 148 are Spanish.
Panel (a) of Table 1 provides descriptive statistics for the 827 people in the sample. The mean age at arrival is 28.5; and the mean duration of residence in 1984 is about 15 years, however there are immigrants in the sample who we observe immediately after arrival. The immigrants in the sample are observed for an average duration of roughly 8 years (after 1984) . When I examine the longitudinal structure of the return intention dummy variable for these 827 people, I find that less than 8 percent (65 people) always report of an intention to stay, roughly 43 percent (357 people) always report a return intention, and the rest revise their return intentions over time.
A number of individual-level characteristics of these immigrants are used in the empirical analysis: these include age, duration of residence, nationality, educational attainment (high school and college graduation status), marital status, and year of arrival (dummy variable for arrival after 1973-the last year of guestworker recruitment). Panel (b) of Table 1 provides descriptive statistics for these variables over the 7,154 person-year observations in the data. (For the 827 people in the sample, the dummy variable for return intention is available for 7,154 person-year observations.) http://www.izajom.com/content/2/1/8 For 4,779 of the 7,154 person-year observations in the data (about two thirds), the return intention dummy variable takes the value of 1. Out of these 4,779 observations in which a return intention is indicated, information on the intended duration of residence is available for 3,724. Among these 3,724 observations on intended duration for residence, almost 8 percent are return intentions within 12 months, 55 percent are return intentions within the next 5 years, and 88 percent are return intentions within the next 10 years. Since I generate the intended duration of residence for the 2,375 observations in which a stay intention is reported (by using the remaining lifetime), there are a total of 6,099 nonmissing observations on intended duration of residence. Of the 827 people for whom the return intention dummy variable is available, information on intended migration duration is available for 813. Figure 1a and 1b display how the mean value for the return intention dummy variable changes by duration of residence and age, respectively. The profiles for the mean remaining intended duration of residence by current duration of residence and age are given in Figures 1c and 1d , respectively.
The two key variables in this study are macro-level variables: purchasing power parity and wage ratio, which exhibit variation across countries of origin and calendar years 7 . There is substantial variation in ppp levels across source countries; the average ppp, over the 17 years, for Turkish immigrants is roughly twice as much as that for Italian immigrants. The variation in ppp over time is also significant; in fact, it is remarkable for Turkish immigrants: there was a 35 percent rise in 1994, the year of an economic crisis, as well as a 34 percent rise in 1986.
Estimation
This section presents the estimation method used in testing the comparative statics implications of the theoretical model regarding the effects of ppp and wage ratio on the optimal migration duration, given in propositions 1 and 2. Since the model's predictions are given for the time of arrival whereas in the data immigrants are observed at various times after http://www.izajom.com/content/2/1/8 arrival, this section also explains in detail how the predictions of the model are matched with the data. The optimal migration duration, d * , in (3) can be written in the following functional form:
I approximate the functional form in (7) using a linear model in the estimation. In (7), the optimal migration duration depends on age (in other words, the remaining lifetime [τ ]), in addition to the two key macroeconomic variables and the curvature parameter. Moreover, the impacts of ppp and wage ratio on the optimal migration duration vary by age, as can be seen in (4) and (6). Therefore, the empirical specification optimal migration duration, d, is given by
where X stands for the other factors that influence migration duration and saving decisions, like individual shifters in the utility function (for example, marital status). The theoretical model's predictions are for the time of arrival; and, accordingly, all variables in (8) are written for the time of arrival for each person i. However, the data include information on intended migration duration not at arrival, but at various years after arrival. Therefore, a time index (t) is introduced in the longitudinal structure of the data as follows: In (9), t stands for duration of residence; and intended migration duration is allowed to vary by duration of residence, as well as by the interaction of duration of residence with age. In addition, ppp and wage ratio are interacted with duration of residence, which allows the estimation of the effects of these key variables conditional on duration of residence. When duration of residence (t) is zero, equation (9) reduces to equation (8); in other words, when t is zero, the empirical model matches the theoretical model. Therefore, the results from the empirical model at zero duration of residence are used to test the implications of the theoretical model in the next section.
The repeated observations on intended migration duration allow the estimation of (9) using a fixed-effects OLS estimator. This is very important because the nature of the data forces us to condition on duration of residence. However, controlling for duration of residence in a cross-section regression of (9) would be problematic because permanent unobserved characteristics of immigrants (like preferences) in the error term in (9) would influence both duration of residence (t i ) and intended migration duration (d it ), resulting in biased estimates. Using fixed-effects estimation allows the elimination of this bias that would be caused by permanent unobserved characteristics of immigrants by differencing them out 8 . The identification of the parameters of the key variables of interest comes from immigrants' revisions to intended migration duration as a result of observed changes in ppp and wage ratio over time.
Weighted regressions are used in the fixed-effects OLS estimation of (9) using the sampling weights for 1984. About the macro variables in ( 9), it is assumed that immigrants make their projections based on the average of the actual values of these variables in the last three years. Since the macro-level variables used in the estimation do not exhibit variation across people from the same source country in a given year, standard errors are calculated by clustering at the level of country of origin. However, as the number of clusters is small, even cluster-robust standard errors may lead to downward-biased standard errors (Cameron et al. 2008) . Therefore, I use a T-distribution with 3 degrees of freedom in finding the significance levels, as suggested by Cameron et al. as a minimum requirement for dealing with the issue of few clusters.
Specification checks
I use four additional specifications to check the robustness of the findings from the estimation of (9). In the second specification, I drop the interaction term of ppp with age and the interaction term of wage with duration of residence so that I can draw more general conclusions regarding the effects of ppp and wage ratio variables. However, the interaction of ppp with duration of residence is kept because the same amount of change in ppp would surely alter the migration duration of a new arriver and an immigrant with 20 years of residence differently; similarly, the interaction of wage ratio with age is kept because the effect of expected wages obviously depends on age. In the third specification, I also eliminate the interaction term of ppp with duration of residence; now, ppp enters the specification only by itself. However, in this case, I place restrictions on the sample according to duration of residence in 1984 in order to have a more homogenous initial sample.
In the fourth and fifth specifications, I check the robustness of my findings to possible omitted variables that might be correlated with the key variables of interest. A change in ppp could arise from events in Germany as well as the source countries. When the change arises from an event in Germany, it is common to all observations. Moreover, this event http://www.izajom.com/content/2/1/8 in Germany could change other variables that also have an impact on the dependent variable. In this case, if these other variables are not accounted for in the regression, ppp would in part stand for these variables, resulting in an omitted variables bias. For instance, suppose that an economic downturn in Germany brings about a rise in prices, altering the ppp with the source countries. This economic downturn could also cause an upsurge in the anti-immigrant sentiment in Germany, which would presumably change immigrants' migration duration and saving choices. However, not accounting for anti-immigrant sentiment, we would mistakenly attribute any change in immigrants' migration duration and saving choices to the change in ppp. For this reason, I add calendar-year dummies to (9) in the fourth specification.
Similarly, there may be other time-varying factors in the source countries that are correlated with ppp or wage ratio and that also affect return migration and saving decisions. For instance, economic growth could affect the currency of the home country and, therefore, ppp as well. At the same time, economic growth in the home country could influence immigrants' return decision. Therefore, not accounting for it could also cause an omitted variable bias. For this reason, in the fifth specification, I also add controls for the growth rate in the source countries as well as its interactions with age and duration of residence, in addition to calendar year dummies, to (9).
Empirical results
The results of fixed-effects OLS regression of intended migration duration are presented in Table 2 for specifications 1, 2, 4, and 5. Since the key variables of interest are interacted with age and duration of residence, the impacts of these variables are presented in Table 3 at zero years of residence (at the time of arrival) and at 20 years of residence (roughly the mean value in the data for this variable) for selected values of age 9 .
The estimated parameters for the time of arrival, presented in panel (a) of Table 3 , are used to test the predictions of the model. An increase in ppp lowers the optimal migration duration at the time of arrival in Germany, regardless of the age at arrival in specifications 1 and 2. The negative effect of ppp on optimal migration duration is robust to the addition of calendar year dummies, as well as the controls for the home country growth rate, as can be seen in specifications 4 and 5. However, with these additional controls, both the magnitude and statistical significance of the effect of ppp diminish. Yet, the magnitude of the effect remains large in all specifications, and the statistical significance is at least at the 10 percent level for all immigrants aged 29 or older at arrival in specification 4 and for all immigrants aged 34 or older at arrival in specification 5.
The effect of ppp on the optimal migration duration at the time of arrival is large; for instance, according to the first specification, a 10 percent increase in ppp lowers the optimal migration duration of a 20-year-old arriver by 1.8 years. Since the predicted migration duration for an average unmarried 20-year-old arriver in 1984 (at average ppp and wage ratio values for 1984) is 9.0 years, a 10 percent increase in ppp reduces the optimal migration duration of this immigrant by 20 percent. The effect of ppp is even larger for an unmarried 30-year-old arriver in 1984: according to the first specification, a 10 percent increase in ppp reduces his optimal migration duration by 2.4 years, which implies a 38 percent fall from an initial duration of 6.3 years.
In specifications 1, 4, and 5-where the effect of ppp is allowed to vary by age-both the statistical significance and the magnitude of the coefficient for ppp are lower for younger http://www.izajom.com/content/2/1/8 Notes: Standard errrs are adjusted for clustering at the level of country of origin. Macro variables are three-year moving averages. Robust standard errors in brackets; * significant at 10%; ** significant at 5%; *** significant at 1%.
arrivers. This is primarily because a larger fraction of younger arrivers plan to stay in Germany throughout their remaining lifetime and for immigrants who do not plan to return to their home country, purchasing power parity would not matter 10 . Panel (a) of Table 3 also presents the estimated parameters for the effect of ppp on optimal migration duration for immigrants who have already been in Germany for 20 years. We would expect the optimal migration duration of an immigrant who chooses to stay in Germany for 20 years to be less responsive to a change in ppp. In fact, there is no statistically significant evidence, except for older arrivers in specification one, that ppp influences the optimal migration duration of immigrants who have been in Germany for 20 years. Moreover, the magnitudes of the estimated coefficients are much smaller at 20 years of residence compared to those at the time of arrival.
The effect of wage ratio on migration duration decision is displayed in panel (b) of Table 3 , also at the time of arrival and at 20 years of residence for various values of age. The coefficient of wage ratio for the time of arrival has a negative sign in all specifications, as predicted by the theoretical model; however, it is statistically significant only in specification 2, which does not include a duration of residence interaction of wage ratio. http://www.izajom.com/content/2/1/8 Notes : Estimates are based on the parameters given in Table 2 . A t(3) distribution is used in forming the significance levels. *** significant at 1 percent level, ** at 5 percent level, * at 10 percent level.
The significance is lower for age values at which the data are more sparse (lower ages). According to the estimates in specification 2, a 10 percentage point increase in the wage ratio decreases the migration duration of an unmarried 30-year-old arriver in 1984 by 1.12 years, which is almost an 18 percent drop from a predicted migration duration of 6.3 years for this immigrant. At 20 years of residence, there is evidence that optimal migration duration decreases in wage ratio at earlier ages in specification 1, as well as in specification 2. The rising significance levels in specification 1 are presumably due to the facts that the data are less sparse at 20 years of residence and that the effect of wage ratio depends more on age than duration of residence, unlike it is for ppp. However, this finding is not robust at all: http://www.izajom.com/content/2/1/8 in specifications 4 and 5, both the statistical significance and the magnitude of the wage ratio variable are quite low at all values of age at arrival. Moreover, in specifications 4 and 5, the coefficients of the wage ratio variable at all age-at-arrival values are much lower at 20 years of residence than at the time of arrival.
Robustness check: restrictions on duration of residence in 1984
Next, I examine the effect of ppp on optimal migration duration using specification 3, which does not include any interaction term of ppp. This requires a sample that is more homogenous in terms of duration of residence in 1984 (the initial year of data). Table 4 presents the estimation results for specification 3 using various samples defined according to immigrants' year of arrival in Germany 11 .
In column (1), where immigrants who arrived in Germany in or after 1979 are taken, the estimate for ppp, at -29.5, is similar to that for ppp at zero duration of residence in specification 2 in Table 3 . As we relax the restriction on year of arrival and increase the sample size, while the magnitude of ppp coefficient decreases, its statistical significance increases. In column (3), where the sample includes those who arrived in Germany in or after 1977, the effect of ppp becomes statistically significant at the 10 percent level despite the very small sample size. Moreover, the magnitude of the coefficient, at -16.6, is still similar to the estimates for the effect of ppp at arrival in specifications 1 and 2 in Table 3 . When we increase the sample even more by including all immigrants who arrived in 1973 or later, the statistical significance rises to the 5 percent level. However, in consistence with the findings in Table 3 , where the effect of ppp diminishes by duration of residence, the effect of ppp in Table 4 also diminishes as we increase the sample size by including immigrants with longer duration of residence. Notes: In the first three columns, 1979 to 1977 year-of-arrival values are taken as threshold because these are the most restrictive samples that are large enough. In columns (4) to (6), 1973 to 1971 year-of-arrival values are taken as threshold becuase since guestworker program ended in 1973. Standard errors are adjusted for clustering at the level of country of origin. Macro variables are three-year moving averages. Robust standard errors in brackets; * significant at 10%; ** significant at 5%; *** significant at 1%. http://www.izajom.com/content/2/1/8 Table 5 presents the effect of wage ratio on intended migration duration for specification 3, calculated as linear combinations of the terms including wage ratio in Table 4 . When the sample is restricted to those who arrived in or after 1979 in column (1), there is strong statistical evidence for a large and negative effect of wage ratio on intended migration duration, in particular at earlier ages. However, as the sample is enlarged by including earlier arrivers, as can be seen in columns (2) to (6), both the magnitude and statistical significance of the effect of wage ratio gradually diminish. The results presented in Table 5 point out a much stronger influence of duration of residence on the effect of wage ratio than those presented in panel (b) of Table 3 .
In essence, Table 5 provides evidence for a strong negative effect of wage ratio on intended migration duration for immigrants with short duration of residence. On the other hand, the effect of wage ratio on intended migration duration calculated for the time of arrival in panel (b) of Table 3 is lower in magnitude. (It is consistent in sign and also statistically significant at certain ages, though.) Therefore, we can conclude that there is suggestive, but not conclusive, evidence on a negative effect of wage ratio on intended migration duration.
Who would stay longer: immigrants from poorer or relatively wealthier countries?
The above findings imply that immigrants from poorer countries may stay shorter in the host country if the impact of a higher ppp in decreasing migration duration dominates the impact of a lower wage ratio in increasing migration duration. To examine this, I calculate the predicted migration duration, according to country of origin, for an unmarried immigrant arriving at Germany at various ages (20, 30, and 40) in 1984, which is presented in panel (a) of Table 6 . The key finding is that-holding all individual characteristics constant-the predicted migration duration of an immigrant facing Turkish ppp and wage ratio values is shorter than those of immigrants facing ppp and wage ratio values of EU countries for all three age-at-arrival groups. In other words, the shortest intended migration duration occurs when the ppp and wage ratio values are taken for the poorest country in the sample. Notes: Est imates are based on the parameters in specification 1 in Table 2 . The predicted migrat ion durat ions are given for an immigrant who arrives in Germany in 1984 and who is unmarried.
These predictions are also given at 10 and 20 years of residence in panels (b) and (c) of Table 6 , respectively. Although the migration duration is the shortest for Turks among 20-year-old arrivers at the time of arrival, the migration duration for Turks is not shorter among 20-year-old arrivers at 10 years of residence, and is in fact higher among 20-yearold arrivers at 20 years of residence. This points out different selection dynamics in return migration across country of origin groups; as immigrants with stronger return intentions actually return within the first 20 years of residence, the intended migration duration of the remaining immigrants increases, and this selection takes place at a higher pace for Turkish immigrants.
It is important to note that this finding can be generalized. According to our estimates in Table 2 , the predicted migration duration of an unmarried 20-year-old immigrant originating from a poorer source country for which ppp is 2 and wage ratio is 0.25 (wage ratio at ppp is 0.5) is shorter -at 5.9 years -than the predicted migration duration of such an immigrant originating from a country for which ppp is 1.5 and wage ratio is 0.5 (wage ratio at ppp is 0.75) -at 9.3 years -which in turn is shorter than the predicted migration duration of such an immigrant originating from a relatively wealthier source country for which ppp is 1.25 and wage ratio is 0.75 (wage ratio at ppp is 0.9375) -at 10.9 years.
The finding that the intended migration duration of immigrants facing Turkish values for ppp and wage ratio is shorter at arrival may be surprising at first because the literature is full of evidence on the fact that actual return rates of Turkish immigrants are in fact lower. The critical issue here is that my predictions are based on varying ppp and wage ratio levels, but holding individual characteristics constant. However, Turkish immigrants were different at arrival in terms of certain individual characteristics that influence return migration decisions; for instance, Turkish immigrants were slightly older than the EU immigrants and much more likely to be married and have children at the time of their arrival. Moreover, the findings of the earlier empirical literature suggest that Turkish immigrants were different from EU immigrants in important unobserved characteristics because the self-selection in the immigration decision to Germany was substantially different between Turkish and EU immigrants. While immigrants from EU countries were more likely originate from rural areas, many Turkish immigrants-in particular those in the earlier waves-belonged to the skilled or semi-skilled workforce http://www.izajom.com/content/2/1/8 in Turkey (Paine 1974) . In fact, an analysis of education levels of immigrants by their source countries, using the data for 1984 in the GSOEP, shows very similar average educational attainment by country of origin, despite the much lower average educational attainment in Turkey compared to that in the three EU countries.
Robustness check: return intention as a dummy variable
As explained in the data section, although the return intention dummy variable is available for 7,154 person-year observations for 827 immigrants in the sample, the intended migration duration variable is available for 6,099 person-year observations for 813 immigrants. Therefore, I check the robustness of my findings by conducting the same analysis for the return intention dummy variable. On one hand, the use of return intention dummy variable prevents any potential sample selection bias that might result from non-random non-response to the intended migration duration question; on the other hand, the return intention dummy variable obviously contains less information than the intended migration duration variable.
The estimation results, presented in Tables 7 and 8 , support the previous findings regarding the effects of ppp and wage ratio variables. For instance, according to the first specification, a 10 percent increase in ppp increases the return intention probability of a 30-year-arriver at the time of his arrival by 5.2 percentage points, from a baseline level of 87.1 percent in 1984. Also consistent with the previous findings are that the effect of ppp is stronger for later arrivers, and that there is no evidence of an effect of ppp on return intention probability at 20 years of residence.
Conclusions
This paper examines the effects of purchasing power parity and relative wages between the host and source countries on immigrants' optimal migration duration by first developing a simple theoretical framework that allows for heterogeneity across immigrants according to their willingness to substitute consumption intertemporally, and then testing certain comparative statics implications of this framework using a longitudinal data set on immigrants in Germany from four different source countries.
The theoretical model shows that although it is not analytically possible to sign the effect of ppp on optimal migration duration, given the values of the elasticity of intertemporal substitution of consumption uncovered by the previous literature, optimal migration duration would decrease in ppp, as claimed by Stark et al. (1997) for a more specific case. In the case that immigrants do not work as wage earners after returning to their home country, which has strong empirical relevance, optimal migration duration always decreases in ppp.
The empirical analysis confirms that ppp has a negative impact on optimal migration duration and the magnitude of this impact is large; for instance, a 10 percent increase in ppp reduces the predicted migration duration at the time of arrival by 20 percent for an immigrant who arrives in Germany at the age of 20. The magnitude of this impact is even larger for immigrants who arrive at later ages. The empirical results also suggest that optimal migration duration decreases as the ratio of home country wage rate to host country wage rate increases, which confirms the implication of the theoretical model on this issue. http://www.izajom.com/content/2/1/8 Notes: Standard errors are adjusted for clustering at the level of country of origin. Macro variables are three-year moving averages. Robust standard errors in brackets; * significant at 10%; ** significant at 5%; *** significant at 1%.
While some immigrants originate from poor countries, other immigrants come from countries with relatively similar characteristics to those of the host country. For instance, are intra-European immigrants from high wage and low ppp countries or immigrants from developing countries with low wage and high ppp more likely to stay longer? The empirical analysis in this study shows that holding individual characteristics constant, an immigrant facing Turkish ppp and relative wages stays shorter in Germany than an immigrant facing ppp and wage ratio values of the wealthier three EU countries in the sample; in other words, immigrants from the poorest country in the sample stay shorter. This finding also implies that a reduction in the economic disparity between Germany and Turkey would lead to a longer migration duration for Turkish immigrants in Germany. Similarly, economic growth in Mexico and the Philippines could lead to longer migration durations for Mexican immigrants in the U.S. and Philippine immigrants in Saudi Arabia, respectively.
An important issue is obviously the transferability of the empirical findings of this paper to other geographical settings at different times. The empirical results of this paper are for temporary migrants who are in the host country to accumulate savings. This type http://www.izajom.com/content/2/1/8 Notes : Estimates are based on those for specification 1 in Table A1 . A t(3) distribution is used in forming the significance levels. *** significant at 1 percent level, ** at 5 percent level, * at 10 percent level.
of migration has been prominent historically, in particular, during the large guestworker recruitment schemes in Europe after the World War II in a period of rapid economic expansion. Similar temporary labor migration policies have been used in the Gulf countries, which drew massive migration from other Middle Eastern and Asian countries in a period of rising oil revenues. Also similar temporary-worker programs have also been proposed in the US. Birdsall et al. (2005) outline how such temporary migration could help both the developing and developed countries. Therefore, the type of migration on which the empirical results of this paper are based on is still important and likely to stay that way, in particular in periods of economic expansions in developed countries. http://www.izajom.com/content/2/1/8
